S
PONTANEOUS occlusion of the cervical carotid arteries has been known for more than a century. However, not until 1914 was the foundation laid by Ramsey Hunt 16 for the understanding of this condition. He emphasized "the importance of obstructive lesions of the main arteries of the neck (the innominate, common carotids and internal carotids) in the causation of softening of the brain" and urged "the routine examination of these vessels in all cases presenting cerebral symptoms of vascular origin". A syndrome of contralateral paresis and ipsilateral monocular blindness, associated with Hunt's name, became recognized as attributable to occlusion of the carotid artery. Moniz's discovery of arteriography in 1937 provided the means for visualizing occlusion of the internal carotid. 21
The nascence of surgical efforts upon this disease came from the union of the works of Hunt and Moniz. Surgery, first directed toward the reduction of reflex spasm by cervical sympathectomy or segmental carotid excision, was later aimed at the restoration of blood flow. Apparently this was first achieved by Eastcott et al. in 1954. 6 Also in 1954, Fisher n published a careful clinicopathological study which extended the work of Hunt. This study, with its expanded definition of the carotid lesions and their symptomatology, has given impetus to the development of surgery for atherosclerotic disease of the internal carotid artery in the past decade. However, full understanding of the nature of this problem and the role of surgery in its treatment is incomplete, a fact attested by recurring confusion in the literature as to what may be anticipated from the surgical procedures and a tendency to consider the clinical aspects apart from the pathological state of the carotid arteries. In some large series it is often difficult to distinguish the statistics relating to the internal carotid artery from those concerned with procedures of the great vessels of the chest.
Much of the information gathered for this analysis may be found in earlier isolated papers. We have attempted to summarize the various aspects of internal carotid endaffLerectomy and in so doing, to consider some indications for surgery and to assess the risks involved and results achieved.
Clinical Material
This series included 165 patients who had surgery on 194 arteries. Of these patients, 1~8 were male and 37 were female. The average age was 60 years with extremes of 34 and 86. Surgery was performed by several of the staff neurosurgeons and neurosurgical residents. Although this is not a personal series, the plan of management and surgery has been essentially uniform. In general, immediately following establishment of the clinical diagnosis of occlusive disease, in the presence of clear spinal fluid patients have been given heparin drip to promote anticoagulation. Although all patients had spinal fluid examination and many underwent electroencephalography and ophthalmodynamometry, we have considered arteriography the most mandatory technical aid in the investigation. In the early cases bilateral carotid arteriography was most frequently carried out, but later in the series attempts were made to visualize both vertebrals as well. Arteriography was usually carried out the day following admission. Heparin was discontinued ~ hrs. prior to arteriography. If the patient had been on longterm anticoagulants but the prothrombin time was not more than 2 89 times control, we did not hesitate to perform arteriography.
Indications for surgery in the earlier years were indefinite, particularly with regard to the neurological status of the patient, and this will be apparent throughout this discussion. Radiological estimation of the significant stenotic lesion has been better appreciated. Arteriography showed that all vessels operated on were at least 50 per cent stenosed. In most cases they were 75 per cent stenosed or more. The operative technique has been that previously described by one of us. 22 Local infiltration anaesthesia has been used to permit constant monitoring of the patient's neurological condition. Heparin solution has been injected proximal and distal to the occluding clamps on the common, internal and external carotid arteries, and after ascertaining that occlusion is satisfactorily tolerated the artery is incised and endarterectomy or thromboendarterectomy performed. Patch graft has been used in only one case. Shunting maneuvers have been necessary only twice. If a patient has been on heparin before the operation, this is discontinued several hours prior to surgery, but when the patient has been on Coumadin (warfarin sodium), we have preferred not to reverse this state with Vitamin K~, fearing the precipitation of a thrombus. Postoperatively most of the patients have been placed on anticoagulation therapy immediately and maintained on it for approximately s months. At that time postoperative arteriography has usually been carried out, and anticoagulation discontinued if the vessel is patent and there are no other reasons to continue it. (Table 1) . Of the 194 arteries operated upon, 80 were totally occluded and 114 had a stenosis of at least 50 per cent, usually greater. A backflow was obtained and therefore the circulation restored at surgery in 35 of the 80 occluded vessels. In 71 of the 80 occluded vessels it was possible to estimate retrospectively the duration of the occlusion. Whether or not the vessel could be made patent was found to have a direct relationship with the length of time the artery had been occluded (Table ~) . Our experience has been similar to the findings of DeBakey et al) namely that patency of the vessel can generally be restored up to 48 hours after occlusion. Circulation was restored in 109 of the 114 stenosed vessels. In the remaining 5 stenosed arteries, the artery was never incised, in 3 because the patient's condition suddenly necessitated termination of the operation. The artery had to be ligated because of stripping of the intima in 1 case and in another could not be kept open because of recurrent thrombus formation.
Surgical Results

Immediate Surgical Results
Thus, in 144 of the 194 vessels treated, circulation was restored at operation. The status of 95 of the 144 restored vessels at the time the patients left the hospital is known and of these 83 vessels remained patent and 1~ had become occluded.
Postoperative thrombosis (Table 3) . A total
